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SUBSTITUTE SPECIFICATION WITH MARKINGS 



J^ITLE OF THE INVENTION 



ELECTROLYTIC APPARATUS FOR MOLTEN SALT 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

The present invention relates to an electrolytic apparatus for molten salt, more 
particularly to an electrolytic apparatus for molten salt, which can be compact, BBd 
with excellent sealing property. 

DESCRIPTION OF THE RELATED ART 

Fluorine gas is an indispensable basic gas in the semiconductor manufacturing 
fiel d for e xample . Further, in case, fluorine gas is used for the semiconductor 
manufacturing field independently, but nitrogen trifluoride gas (hereinafter referred to 
as NF3 gas) which is synthesized by-based on fluorine gas. > and the The demand for 
cleaning gas and dry etching gas to be used in semiconductor industry is increasing 
rapidly , increased . Also, neon fluoride gas (hereinafter referred to as NeF gas) and 
krypton fluoride gas (hereinafter referred to as KrF gas) or the like are excimer laser 
oscillator gases, which are used for the patteming process for producing a.the 
semiconductor integrated circuit y, and the mixture gas of rare gas and fluorin e gas is 
wid e ly us e d. 

Fluorine gas and NF3 gas which used for manufacturing s e miconductor 
semiconductors are required for high purit y with l e ast impuriti e s . Also, a_required 
amount of fluorine gas^ filled up in tbe-a gas cylinder^ is taken out and used at the fo r 
in th e s e miconductor m anufacturing site. Accordingly, the management of storage 
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places ef-for the gas cylinder, seciirity of the gas^ and purity maintenance or the like is 
very important. 

Furthermore, as the demand of NF3 gas is g e tting incr e asing r apidly 
increasing, r ecently, there are problems such as like supply storage su pply and the use 
of fluorides in view of global warmin g , and a probl e m that it is impoGsiblo to use the 
other fluorid e s in view of global warming and ozon e hol e. Ar -Additionally fluorine 
gas is getting being used more widely in us e d to many applications , as altemative o for 
fluorid e s the fluorides things substitution , hi view of these problems, fluorine gas 
generator on demand is preferable than t o treat the high pressure fluorine gas stuffed 
in the cylinder in for vi e w^ of improvement of secmity and convenience fei^of degree 
of freedom for e f-gas supply. 

Conventionally, fluorine gas is generated by ^electrolytic cell as shown in 
Fig._6. As -For the material of the main part of the electrolytic cell 201, nickel 
(hereinafter referred to as Ni), Monel, carbon steel or similar materials are the lik e is 
generally used. A heater and / or a cooling device 214 is disposed surrounding ef^the 
electrolytic cell body 201 to maintain keep the temperature of the electrolytic bath 
202 constant and to be capable te-of electrolysis. Also, the electrolytic cell body 201 
is divided into an anode chamber 210 and a cathode chamber 21 1 by partition wall 
209 made of Monel or the like. The fluorine gas is generated by electrolyzing the 
electrolytic bath 202, in which an electric voltage as-is_applied between the anode 
203^ made of carbon or nickel disposed in this -the anode chamber 210^ and the 
cathode 204^ consists consisting of iron or nickel disposed in the cathode chamber 
211. 

However, as in the case of disposing the fluorine gas generator in the 
semiconductor manufacturing plants, there are many restrictions for installation 



conditions . Therefore, it is very important to make the gas generator compact. To 
make the electrolytic apparatus compact, it is necessary to consider rearrangement of 
the heat exchanger parts which keep the temporaturo to operate e l e ctrol>tic apparatus . 

Usually, the temperature of the electrolytic bath in the electrolytic cell is being 
kept constant by a^heating apparatus such as heater or the like which is disposed 
around the electrolytic cell to control the electrolyzing condition by maintaining 
temperature of the electrolytic bath in the gas generator. Also, preventing the rapid 
temperature change in the electrolytic cell by using heat insulator disposed around the 
electrolytic cell (including heater) is necessary to improve energy efficiency and to 
prevent the burning of operators due to rapid temperature rise. Generally, asbestos, 
urethane or the like is used for heat insulator, the insulating performance is not only 
inadequate, but also there is has-a problem of working environment such as a 
scattering of the particles or the like which are formed of fibers or coarse particles. 

Also, according to conventional industrial electrolytic cell, sealing material^ 
such as shape packings is used for the gas generating parts in electrolytic cell and 
being -for keeping p rotect e d from the invasion of an atmospheric gas such as air or the 
like outside of the electrolytic cell and preventing into the inoide of th e electrolytic 
c e ll or the leakage of the gas such as fluorine or hydrogen from ie-the electrolytic cell. 
However, the airtightness of the electrolytic cell mav be w as-inadequate, even if 
shaped packings are used. Also, in many electrolytic cells used today, electric 
insulation of connection between electrodes for electrolyzing and terminal was^is not 
enough. 

Accordingly, the purpose of the present invention is to provide an electrolytic 
apparatus for molten salt which can be compact. Also, the purpose of the present 
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invention is to provide an excellent electrolytic apparatus for molten salt having an 
electric insulation, gas sealing and security against heat and generated gas. 

SUMMARY OF THE INVENTION 
The purpose of the p resent inv e ntors invention is to provide a h ave boon 

considered compact ef-electrolytic cell body, heat insulation structure such as heat 

exchanger parts, improvement of electric insulation, gas leakage and work safetyj-and 

accomplished the prosont invention . 

Namely, the present invention relates to an electrolj^ic apparatus for molten 

salt having an electrolytic cell to electrolyze an electrolytic bath oonGistG consisting of 

a mixed molten salt cQmpriseo comprising a first heat exchanging means to heat 

and/or cool the electrolytic cell body, and an outer flam eframe disposed outside of the 

first heat exchanging means with space and to seal the first exchanging means, and a 

heat insulating zone capable of decompression or vacuum formed inside the outer 

flameframe. According to the present invention, since the electrolytic cell has a 

decompression or vacuxmi heat insulation structure, coefficient of thermal 

conductivity can be extremely low compared with the heat insulator such as asbestos 

or urethane. As the result, thickness of the heat insulating zone can be thin. 

Therefore, electrolytic cell can be compact and working safety is improved. Further, 

a -the heat energy loss of the to h e at electrolytic cell body can be decreased. Also, 

there are no particles. In addition, in this invention, heat exchanging means for 

heating and/or cooling the both of the electrolytic cell bod y is provided . As the-a 

result, the efficiency of heat exchanging can be improved by combination of heating 

and cooling of electrolytic cell with first heat exchanging means. Further, target 

pressure by decompression or vacuum, approximately lOkPa-1000 Pa is preferable. 

When the pressure of heat insulating zone is less than lOkPa, the thermal conductivity 
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by gases cannot be lowered, which decreases the as th e roGult, efficiency of the-heat 
insulation-dreps. Also, to make the pressure of heat insulating zone less than lOOPa, 
another large equipment is required, resulting in high cost. Accordingly, to 
decompress the pressure of heat insulating zone^ b e tween lOkPa and~to IkPa is 
preferable. 

Also, the present invention relates to the electrolytic apparatus for molten salt, 
wherein the electrolytic apparatus may further comprises comprise a second heat 
exchanging means to heat the electrolytic cell body. The second heat exchanging 
means according to the present invention is provided in case that-it is h^=d -difficult t o 
heat only with the first exchanging means, or in case that further precise temperature 
controlling is required, like heating, cooling or to capable to change, such as heating 
parts disposed on the bottom of electrolytic cell body, a heater disposed on the pipe 
for supplying the HF can be shown in for example. 

Further, the present invention relates to the electrolytic apparatus having the 
electrolytic cell body for electrolyzing the electrolytic bath consisting of the mixed 
molten salt, the electrolytic apparatus comprises the first heat exchanging means to 
heat and/or cool the electrolytic cell body, and a part which is required for electrical 
insulation e lectrolytic insulating mat e rial and gas insulation s e aling mat e rial 
simultaneously. An electrolytic insulating material described in the present invention 
is defined as a material such as volume specific resistance value which is not less than 
10^ Q -m measured by JIS K 691 1 . Also, as an electric insulating material, having a 
corrosion resistance characteristic against generated fluorine gas is preferable, 
fluoride rubbers, fluorocarbon resin like polytetrafluoroethylene (hereinafter referred 
to as PTFE), PFA (tetrafluoroethylene-perfluoro (alkyl vinyl ether) copolymer) is-are 
shown as e xampl e examples . By inserting the electric insulating material between 
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electrolytic cell body and upper lid, electrical insulation th e e l e ctric insulating 
property is improved. Also, as gas sealing mat e rial having a corrosion resistanc e 
mat e rial against the gen e rated fluorine gas or the generated HF gas in addition to 
e l e ctric insulation. Furthermore a material should have an airtightness and an 
elasticity is more preferable, such as fluorinated rubber, for example. The gas sealing 
material should preferably be disposed where hardly attack such mat e rial fluorine gas, 
HF gas or the lik e are Ukely to leak . Also, the gas sealing property is defined as a 
degree of pressure change after temperature compensation is within ± 1 %, when the 
gas pressure of Lltim e s 1.1 times o r more than usual operating pressure within 
nitrogen gas atmosphere and keeps for 2 4 hours 24 hours in the electrolytic apparatus. 
By this construction, invasion of outside gas ef-in the electrolytic cell invasion is 
controlled, as th e result, g e n e rat e d gas purity can b e improv e d w hich improves 
impurity of the generated gas . Also, the g e n e rat e d gas b y electrolyzing the 
electrolytic cell, i ^the generated gas cannot easily leak out fi*om the electrolytic 
apparatus, as the result, an improvement of working environment and security can be 
improved. 

Furthermore, the present invention relates to an electrolytic apparatus for 
molten salt comprises comprising an electrolytic cell to electrolyze the electrolytic 
bath consists consisting of a mixed molten salt, wherein the electrolytic apparatus 
having the electric insulating material and the gas seaUng material, in case of the 
electric insulating property and gas sealing property are required in the electrolytic 
cell simultaneously. By this construction, the electric insulating effect, airtightness, 
the purity of the generated gas and security can further be improved. 

Also, the present invention relates to the electrolytic apparatus for molten salt 
comprises comprising a flow line to flow a heat exchanging medium in the first heat 
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exchanging means surrounding the electrolytic cell body. By this construction, by 
circulating the heat exchanging medium, heating and/or cooling the electrol>tic cell is 
easily^asv and eff e ctiv e l v effective . As the-a.result, melting of salt used as the raw 
material of electrolytic bath and removal of generating heat by electrolyzing can be 
carried out effectively. 

Further, the present invention relates to the electrolytic apparatus for molten 
salt, wherein the heat exchanging medium is a fluid consisted of high electric 
insulating material. By this construction, short-circuiting from heat medium can be 
prevented, when the electrolytic cell body becomes cathode. As-^i -For the electric 
insulating material, tiquid -liquids such as water (pure water or distilled water) 
fluorinated oil, silicone oiU or gas -gases such as Ar gas or? He gas mav be usedi s 
shown for e xampl e, but it-is not limited to these materials. In addition, to consider 
easy access, using water is preferable . Using - aed-pure water is more preferable. 

Also, the present invention relates to the electrolytic apparatus for molten salt, 
wherein the electrol>tic cell is disposed in the box whose upper part is open. The 
purpose of adopting such box is to separate the electrolytic cell from outside of the 
electrolytic cell. The box material is not limited, but it is necessary to have the 
corrosion resistance and heat resistance against the generated gas by generating and 
electrolytic bath component, metal such as a stainless, PTFE, is shown as an example. 
Also, as for the plac e to dispose th e box, in order to prevent the leak of electrolyte, 
disposing te -the b ox at the bottom of the electrolytic cell is preferable. 

Further, the present invention relates to the electrolytic apparatus, wherein a 
mixed molten salt comprise a hydrogen fluoride. 

According to the present invention, as the effect of insulation is improved by 
forming the heat insulating zone b e ing capabl e to d e comproGoion or vacuum , it is 
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possible to make the apparatus more compact than fee -conventional electrolytic 
apparatuses apparatus having a conv e ntional insulating mat e rial . Accordingly, the 
heat discharge to the outside can be dropped, and the electrolytic cell is heated 
effectively, as the resuh, the waste of energy can be minimized by heat exchanging 
means. Also, as the heat insulating zone is d e compresGion or vacuu m decompressing, 
scattering of the particles^ which is one of the deteriorating factor factors, from h e at 



Further, by means of consideration^ gas sealing material, electric insulating material 
and gas sealing property are improved^ and the high purity gas can be obtained. 
Furthermore , furthormo fe-the gas leakage can be i s-prevente d. As av -a&4he result, it is 
possible to use the apparatus at the semiconductor manufacturing site. 



Fig.l is an outer elevational, partially cross-sectional view of the principal part 
of the fluorine gas generator relating to the present invention. 

Fig.2 is a perspective view of the electrolytic cell showing the internal 
structure of the outer flameframe, according to the present invention. 

Fig. 3 is a cross sectional view of the electrolytic cell body according to the 
present invention. 

Fig.4 is an expanded cross sectional view of part A shown in Fig.3. Fig.5 is an 
expanded cross sectional view of part B shown in Fig.3. Fig.6 is a schematic cross 
sectional view of the fluorine gas generator which was being used conventionally. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, based on the drawings 1-5, preferred embodiments of the present 
invention relating to the fluorine gas generator are described more in detail. 




;an be prevented in the semiconductor manufacturing process. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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The construction of fluorine gas generator (an electrolytic apparatus for 
molten salt) is shown in Fig.l ^, and 1 is an electrolytic cell consist e d c onsisting of 
electrolytic cell body la and upper lid 17, and 2 is an electrolytic bath consists 
consisting of mixed ef-molten salt made of KF-2HF type, 3 is an anode chamber, 4 is 
a cathode chamber, 5 is an anode, 6 is a cathode. 22 is an outlet port for C-1 
generated fluorine gas in anode chamber 3. 1 1 is a thermometer to measure the 
temperature in the electrolytic bath 2, 13 is a heat exchanging means of electrolytic 
cell 1, 12 is an apparatus for warm water heating to supply the warm water for heat 
exchanging means 13. 51 is a warm water jacket disposed on the side of electrolytic 
cell 1, which constructs heat exchanging means, 52 is a heating parts (secondary heat 
exchanging means), which constructs heat exchanging means 13 and disposed outside 
of the bottom of electrolytic cell 1 . 

The electrolytic cell 1 is made of a metal such as Ni, Monel, pure iron or 
stainless steel. Liside of the electrolytic cell 1, separator 16 made of Ni or Monel 
divides into the anode chamber 3 and the cathode chamber 4 in the center of the 
electrolytic cell 1. An anode 5 is disposed in the anode chamber 3, and a cathode 6 is 
disposed in the cathode chamber 4. For the A s-m-anode 5, low polarized carbon 
electrode is preferable. Also, as-die-cathode 6 preferably consists of Ni machined into 
predetermined shape. 

A flange part lb connected to a circxmiferential edge of the upper lid 17 is 
formed on the upper circumference of the electrolytic cell body la. A concave groove 
Ic shown in Fig.2 and Fig.3 surrounds the plane of the flange part lb side, which is 
connected to upper lid 17. 

The upper lid 17 shown in Fig.3 and Fig.4 is placed and fixed to the screw part 
3 1 and to the flange part lb by bolt 30^, and a electric insulating bushing 32 is placed 
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between bolt 30 and upper lid 17. Since the upper lid 17 and electrolytic cell body la 
are connected by bolt 30 at a squeezing strength of 5 - 30 N • m with the electric 
insulating material 32, placed there between (the upper lid 17) is insulated electrically 
without hurting an insulation resin. Also, electric insulating material 9 and gas 
sealing material 10 are placed between flange part lb and circumferential edge of 
upper lid 17. As this gas sealing material 10, O ring made of fluorinated rubber 
having a corrosion resistance against the fluorine gas is used for and disposed in the 
groove Ic of flange lb. In addition, on the plane of upper lid 17 of flange part lb, 
plurality of screw parts 31 are formed at a,predetermined interval and upper hd 17 is 
fixed to flange part lb with same number of bolts 30. 

Also, electric insulating material 9 (wherein right and left both sides in Fig.3), 
which is disposed surrounding the inside and the outside of gas sealing material 10, 
and is disposed along the interstice between flange lb and upper lid 17. For A s-this 
electric insulating material 9, polytetrafluoroethylene (PTFE) or the like can be used. 

By placing the electric insulating material 9 and gas sealing material 10 
between upper lid 17 and electrolytic cell body la, upper lid 17 can be easily removed 
fi'om the electrolytic cell body la. Also, by placing the gas sealing material 10 
between electrolytic cell body la and upper lid 17, fluorine gas, hydrogen gas and HF 
gas or the like cannot leak out of the electrolytic cell 1, and a gas outside cannot 
invade into the electrolytic cell 1. Further, the short-circuiting between upper lid 17 
and electrolytic cell body la is prevented by electrical insulation such as an electric 
insulating material 9. 

As shown in Fig. 1, an outlet port 22 for generated fluorine gas from anode 
chamber 3, and an outlet port for generated hydrogen gas from cathode chamber 4, 
and HF introducing port 25 of HF feed line 24 to feed HF, and pressure gauges 7, 8 to 
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detect the pressiire inside of the anode chamber 3 and the cathode chamber 4 
respectively, are disposed to the upper lid 17 on the electrolytic cell 1. 

Also, as shown in Fig. 5, almost at the center of the upper lid 17, an opening 
part 35 is formed to insert the anode 5 into the electrolytic cell body la, and a cover 
body 36 is disposed to cover the opening part 35. A connecting rod 37 to which 
anode 5 is attached is provided perpendicularly to this cover 36. L-shaped cross 
section attachment 38 is provided at the lower end of connecting rod 37, to which 
upper part of anode 5 is attached by connecting bolt 39 penetrating through holes (not 
shown) of the upper part of the anode 5. 

The above-mentioned electric insulating material 9a and 0 ring lOa^ analogous 
to as sam e as electric insulating material 9 and gas sealing material 10^ are disposed 
between this cover body 36 and the upper lid 17. Thus, by placing the electric 
insulating material 9a and 0 ring 10a between cover body 36 and upper lid 17, gas 
such as fluorine gas and hydrogen fluoride gas in the electrolytic cell 1 do not leak 
out;, ef^and permeation of the air into the electrolytic cell 1 can be prevented. Also, 
the cover body 36, which surface is being applied by an insulation paint, and electrical 
connecting part (terminal standi which is covered with the resin material of electric 
insulation, wlrieh-prevents short- circuiting with outside. 

The gas outlet ports 22, 23 disposed on the upper lid 17 have tubes which are 
fomied of the material having the corrosion resistance against the fluorine gas, such as 
stainless steel or the like. Also, the HF feed line 24 is covered with a thermo 
controUing heater (secondary heat exchanging means) 24a to prevent the HF from 
liquefaction. 

The heat exchanging means 13 shown in Fig. 2 is constructed with the warm 
water jacket 51^ dispos e d surrounding which surroimd the electrolytic cell 1 . The - and 
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heating parts (secondary heat exchanging means) 52 are disposed on the bottom of 
electrolytic cell 1 . 

¥tHS -The w arm water jacket 51 disposed surrounding th e el e ctrolytic c e ll 1 
comprises a warm water pipe (first heat exchanging means) 53 which has a stream 
line 53a (referred to as Fig.3) which can flow a heat medium, and a vacuum insulating 
zone 55 formed inside of an outer flam eframe 54 having a sealed warm water pipe 53, 
and surrounding with space furthermore to the warm water pipe 53. 

The warm water pipe 53 is disposed surrounding the side of electrolytic cell 1 
horizontally and at the fixed interval, and connects each other at the connection part 
(not shown) and connected. Also, as the material of the warm pipe 53, material 
having an excellent thermal conductivity like copper is preferable, but it is not 
limited, metal pipe, such as iron, stainless steel, aluminum or the like can be applied, 
for example. 

As shown in Fig.2, as~the shape of this-warm water pipe 53 is preferably? 
rectangula r pip e is pref e rabl e. When the shape is a_rectangular cross-section, contact 
area with the side of electrolytic cell 1 can be made larger. As the-a_result, the 
thermal energy of thermal medium can be conducted for the electrolytic cell 1 
effectively, but the shape is not limited. A circle pipe, a triangular pipe, a 
semicircular pipe by cutting half with the surface which goes through the main axis in 
the circle pipe can be applied, for example. Namely, if the pipe is semi-circular, by 
disposing the semi-circular pipe side of the electrolytic cell 1, the aisle, which 
includes the surrounding of the electrolytic cell 1 can be formed between semi- 
circular pipe and surroimding of the electrolytic cell 1. The heat medium hereafter 
mentioned flows in this aisle and serves as sam e as the warm water pipe 53. 
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Also, the warm water pipe 53 , which is equipped along the longitudinal 
direction cBid-generally by welding having a welding part side of the electrolytic cell 
1 . Th e and th e sealing material having a high thermal conductivity is placed between 
two welding parts along with the longitudinal direction of the warm water pipe 53. 
Thus, by placing the sealing material, the contact area between warm water pipe 53 
and the side of electrolytic cell 1 can be made larger and the efficiency of thermal 
conductivity from the warm water pipe 53 can be improved. 

Further, the semi-circular pipe can be also attached surrounding the 
electrolytic cell 1 along the longitudinal direction regularly^ by weldin g having a 
welding part . By filling up the siealing material between two welding parts, the 
leakage of the heat medium from the aisle can be prevented and the heat energy of the 
heat medium transmitted to the semicircle pipe can be transmitted to the electrolytic 
cell 1 by placing the sealing material like said warm water pipe 53. 

Also, heated heat medium with the warm water heating apparatus 12 shown in 
Fig. 2 is being circulated in the aisle of warm water pipe 53. This heat medium is 
consist e d consists of pure water, and the warm water 56 heated at the warm water by 
heating apparatus is being circulated in the arrowed direction shown in Fig. 2. 

Since the heat medium is being circuited in the aisle 53a of the warm water 
pipe 53 of the first heat exchanging means, the first heat exchanging means can be 
cleaned and sealed. Also, by using the pure water for heat medium, electrolytic cell 
body la which protects cathodically, shown in the following and the heat medium are 
insulated electrically, and electrical short-circuiting between electrolytic cell body la 
and heat medium can be prevented. Since the pure water does not contain the 
impurity and almost dese -does n ot flow th e conduct electricitv,^-^As the result, t he 
electric current is not conducted from the warm water apparatus 12 by using the pure 
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wate r. Therefore, the generation of the electrical leakage between electrolytic cell 
body la and heat medium such as pure water can be mostly prevented. 

Li addition, the pipe from the warm water heating apparatus 12 connecting 
with warm water pipe 53 can be insulated electrically curr e nt b y using the pipe which 
is an insulating material itself or connection with the insulating material between the 
two pipes. Also, in the preferred embodiment, as th e pip e , p olytetrafluoroetylene 
(PTFE) hose is adopte d for the pipe . Further, the electric insulation resistance 
increases b ecom e s incr e asing, as the length of tube is getting longe r. Therefore , se 
the length between warm water apparatus 12 and electrolytic cell 1 is -should be 10 
centimeters or more is proferabl e p referablv. 30 centimeters is more pref e rable . 

Further, the check valve is disposed in the outer flam eframe 54(not shovm), 
vacuum insulating zone 55 is formed to be decompression or vacuimi insulating layer 
by vacuuming the air with decompression machine or the like shown in Fig.l from the 
vacuum insulating zone 55 which is formed between outer flam eframe 54 and warm 
water pipe 53. As #ie-aLresult, the heat generated by flowing the heat medium to the 
aisle 53a in the warm water pipe 53 almost cannot be emitted to the outside, and the 
electrolytic cell 1 is heated effectively by warm water pipe 53 contacted with 
electrolytic cell 1. Since the vacuum insulation zone 55 is decompression or vacuum, 
the particles from the insulating layer to be one of the factors is not be-generated in 
the process for manufacturing the semiconductor. Therefore, it is possible to use the 
generator on-site in the process for manufacturing the semiconductor. Also, as_the 
warm water pipe 53 is being surrounded by outer flam eframe 54, the temperature of 
the atmosphere surrounding ef-the electrolytic cell 1 is not only being raised^ but also 
kept clean. Therefore, as it is possible to prevent the workers from burning or the 
like, as the result, security safety is improved. 
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A heating part 52 which is consisted of a rubber insulating layer 52a disposed 
on the bottom of electrolytic cell body 1, and a heating layer 52b which has a 
nichrome wire disposed all faces inside, and laminated and shaped plate like. The 
bottom of the electrolytic cell 1 is heated by the heating part 52, which is applied the 
su pplied with electric power from an electric power source (not shown) and via 
insulating layer 52a. Accordingly, a heat emission from the bottom of electrolytic cell 
1 is prevented by heat parts 52. Also, as the shape of the heat part52 is plate like, the 
bottom surface of electrolytic cell 1 is placed stably. 

Further, the warm water heating apparatus 12 which supplies the warm water 
h e at e d heating t he pxire water to the warm jacket 51 comprises, a heat medium heating 
means (not shown) in the warm water jacket 51 and thermo controlling apparatus (not 
shown) which controls the heat medium heating means. Furthermore, warm water 
heating apparatus 12, which is connected with thermometer 11 which measures 
temperature of the electrolytic bath 2 in the electrolytic cell 1 , and_ warm water jacket 
51 which heats the electrolytic bath 2 in the electrolytic cell 1, and provides warm 
water 56 into the warm water jacket 51 to maintain the temperature of the electrolytic 
cell 1 based on the thermal information of thermometer 11. Further, by providing the 
pressure controlling function to the warm water heating apparatus 12, the tube can be 
connected with warm water heating apparatus 12, warm water pipe 53 and other tubes 
in the sealed condition. By heating the warm water, from the warm water pipe 53 
sealed and connected to warm water heating apparatus, in the case of the pressure 
rising in the tube (warm water pipe)^ this pressure is eased by warm water heating 
apparatus 12. Also, in the case of cooling the warm water, the pressure of warm 
water pipe is dropped, in this case, the pressure is compensated by warm water 
heating apparatus 12. By providing the function like this, without decreasing warm 
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water due to the vaporization of warm water at the time of heating, and the 
permeation of the air or the Uke can be prevented by decompressing in the tube at the 
time of the cooUng. By this constmction, it is not necessary to compensate with warm 
water or the Hke, the contamination from the substance outside can be prevented. As 
a.the-result, the corrosion of the warm water pipe 53 or the Uke can be prevented. 

Thus, as the wami water jacket 51 which has the decompression or vacuum 
thermally heat insulating structure, the coefficient of thermal conductivity of the 
insulation zone is extremely minimized than insulation zone which is made of the 
material such as asbestos, urethane or the like, the thickness of the insulating zone 55 
itself can be thinned. Therefore, the electroljflic apparatus can be compacted, aftd-the 
security is improved, and furthor a loss of heating energy can be reduced. Also, 
generating of the particles from insulating material is prevented. 

The electrolytic cell 1 described above is contained in the box 60 with upper 
open shown in Fig. 1 . This box 60 has a bottom plate 61 which is a^slightly larger 
rectangle shape than the bottom of electrolytic cell 1, and four side plates 62 which 
are slightly larger rectangle sh^e -shapes t han the side of electrolytic cell 1, and the 
connection part between bottom plate 61 and 4 side plates 62 sealing material is being 
placed from inside. Since the sealing material is provided in this connection part, the 
water leakage from the box 60 can be prevented. 

The material or the shape of the box 60 is not limited specifically, but it is 
necessary to contain the electrolytic cell body la and to prevent the spread warm water 
jacket 5 1 or the connection part between the pipe from warm water heat apparatus 12 
and warm water jacket 5 1 from the leakage of warm water. By this construction, the 
leakage to the outside of the heat medium such as the pure water heated (warm water 
56) or the like from warm water pipe 53 can be prevented. 
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Next, the preferable embodiment of the operation for the fluorine gas 
generato r, which preferabl e e mbodiment is e xplain e d . By applying the voltage 
between the anode 5 and the cathode 6 in the electrolytic cell 1, the fluorine gas is 
generated from anode 5, and hydrogen gas is generated from cathode 6, under the 
normal conditions. The fluorine gas generated from anode 5 is supplied to the line 
from the fluorine gas outlet port 22 of the upper part of the anode chamber. Also, the 
hydrogen gas generated from cathode 6 is supplied to the line from the hydrogen gas 
outlet port 22 of the upper part of the anode chamber. 

And, as the decreasing of the electrolytic bath 2 by means of continuous 
electrolyzing, liquid surface level detective means (not shown) is operated ^ and by_ ^y 
this linkage^ HF is supplied to the electrolytic bath 2 from HF supply line 24 via HF 
outlet port 25. Thus, as the HF decreasing such as the material for electrolyzing 
depends on by electrolyzing between the anode 5 and the cathode 6 in the electrolytic 
bath 2, HF is introduced to the electrolytic bath 2 continuously and HF concentration 
in the Electrolytic bath 2 is being kept at the optimal condition. As the result, the 
condition of electrolyzing is always stabilized. 

Also, to carry out the electrolysis with electrolytic bath 2 efficiently, 
electrolytic bath 2 is heated to an optimal temperature by heat exchanging means 3 via 
electrolytic cell 1. The electrolytic bath 2 is kept at the optimal temperature by the 
thermometer 1 1 to monitor the temperature in the electrolytic bath 2, and warm water 
heating apparatus 12 to heat the pure water supplying to the warm water jacket 51, 
and a plate like heating part. 

Also, as the warm water jacket 51 which has the decompression or vacuum 
zone 55 due to the outlet 54, as the result, t he heat energy generated can be connected 
(heated) efficiently, via the surrounding outside of the electrolytic cell 1 and 
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temperature rise of the warm water jacket surrounding outside can be prevented. 
Accordingly, the aggravation of the atmosphere surrounding of the heat exchanging 
means 13 is not only prevented, but also the energy loss of the heat exchanging means 
13 can be prevented, and the electrolytic bath is kept at an optimal temperature . As a 7 
as the r esult, electrolysis can be carried out by anode 5 and cathode 6 efficiently, and 
fluorine gas can be generated stably. 

In addition, although the electrolytic apparatus for molten salt accordance with 
the present invention is mainly explained fluorine gas generator to generate the 
fluorine gas by electrolyzing, the present invention is not limited to the fluorine gas 
generator. Even if the oth e r el e ctrolytic apparatus, wh e n th e usag e of th e concept 
r e lating to th e pres e nt inv e ntion, it should b e includ e d in th e pr e s e nt invention. A lso, 
the warm water heating apparatus 12 to supply the warm water 56 to the warm water 
jacket 56 is not only for heatin R h e at e xchanging m e dium (pur e wat e r) , but dtee 
heating or cooling for heat exchanging t he m ediimi is also p ossible. By applying the 
warm water heating apparatus, the temperature adjustment of the electrolytic bath 2 in 
the electrolytic cell 1 can be carried out promptly. 
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ABSTRACT OF THE DISCLOSURE 
Tho present invention relat e s to an An electrolytic apparatus for molten salt 
having an electrolytic cell to electrolyze an electrolytic bath consists of including a 
mixed molten salt^ The apparatus includes comprisos a first hoat e xohanging means a 
jacket configured to heat and/or cool the electrolytic cell body, and an outer 
flameframe disposed p laced o utside of th e first heat e xchanging m e ans the jacket w ith 
space and to seal the first e xchanging m e an s iacket. The apparatus further includes? 
and-a heat insulating zone capable of decompression or vacuimi formed inside the 
outer flam eframe . Further, an electric insulating material and a gas sealing material 
which are placed in the electrolytic cell required for simultaneous t he-electric 
insulating i nsulation and the-gas sealin g simultaneously . 
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